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(54) DIRECTIONAL COUPLER 



PROBLEM TO BE SOLVED: To avoid impedance of main and sub lines from 
being decreased, even in the case of miniaturization of the coupler by 
forming a board made of an electric insulation material, placing the 
main line on one side of the board, providing an insulation film at 
least between the main line and the sub line and coupling the sub line 
to the main line electromagnetically via the insulation film. 
SOLUTION: A 1st insulation film 41 and a 2nd insulation film 42 are 
placed between a main line 2 and a sub line 3, and a signal through the 
main line 2 is coupled to the sub line 3 via the 1st insulation film 41 
and the 2nd insulation film 42. A GND electrode 9 is provided in a board 
1 and the GND electrode 9 is placed on either of the main line 2 or the 
sub line 3. Thus, a sufficient distance between the GND electrode 9 and 
the sub line 3 or the main line 2 is ensured adequately, and then the 
line impedance is not decreased even when the directional coupler is 





(57) Abstract : 



designed for miniaturization. 
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CLAIMS 



[Claim (s)] 

[Claim 1] It is the directional coupler which it is a directional 
coupler containing a substrate, main Rhine, subRhine, and an insulator 
layer, said substrate becomes with an electrical insulation material, 
and it has said main Rhine on the whole surface of said substrate, has 
said insulator layer between said main Rhine and said subRhine at least, 
and combines said subRhine with said main Rhine in electromagnetism 
through said insulator layer. 

[Claim 2] Said substrate is a directional coupler with which it is the 



directional coupler indicated by claim 1, and the interior is equipped 
with the electrode for touch-down. 

[Claim 3] It is the directional coupler with which it is the directional 
coupler indicated by any of claims 1 or 2 they are, and said main Rhine 
and said subRhine have a spiral pattern. 

[Claim 4] Said main Rhine is a directional coupler with the Rhine length 
are the directional coupler indicated by any of claims 1, 2, or 3 they 
are, and shorter than the Rhine length in said subRhine. 
[Claim 5] Said subRhine is a directional coupler led to the pair of the 
2nd terminal electrode whose both ends it is the directional coupler 
indicated by any of claims 1, 2, 3, or 4 they are, said main Rhine is 
led to the pair of the 1st terminal electrode whose both ends are the 
objects for external connection, and are the objects for external 
connection. 

[Claim 6] it is the directional coupler indicated by any of claims 1, 2, 
3, 4, or 5 they are, and a ceramic ingredient constitutes said substrate 
— having — **** — said main Rhine — sintering — a conductor — the 
directional coupler which becomes by the film. 

[Claim 7] It is the directional coupler which is a directional coupler 
indicated by any of claims 5 or 6 they are, and the pair of said 1st 
terminal electrode and the pair of said 2nd terminal electrode were 
prepared on said whole surface of said substrate at the periphery, and 
the front face has exposed. 

[Claim 8] It is the directional coupler with which it is the directional 
coupler indicated by claim 7, and said 1st terminal electrode pair and 
said 2nd terminal electrode pair have a solder precoat layer or a solder 
bump on the front face. 

[Claim 9] It is the directional coupler indicated by any [ claim 5 
thru/or ] of 8 they are. Said insulator layer The 1st insulator layer 
and 2nd insulator layer are included. Said 1st insulator layer The film 
is supported, the 1st connection which covers said main Rhine and is 
connected to the end of said main Rhine — a conductor — the 2nd 
connection linked to the end of the film and said subRhine — a 
conductor — said 2nd insulator layer a laminating is carried out on 
said 1st insulator layer — having — said subRhine — supporting — 
**** — sa id i s t connection — a conductor — the film the through hole 
which penetrates said 1st insulator layer connects with said end of said 
main Rhine, and the other end connects with a pair of one of said the 
1st terminal electrode by it — having — **** — said 2nd connection — 
a conductor — the film The directional coupler with which the through 
hole which penetrates said 2nd insulator layer connects with said end of 



said subRhine, and the other end is connected to the 2nd one of the 
terminal electrode pairs. 

[Claim 10] It is the directional coupler which is a directional coupler 
indicated by any [ claim 1 thru/or ] of 9 they are, and the laminating 
of said protective coat was carried out on said 2nd insulator layer, and 
has covered said subRhine by including the protective coat further. 
[Claim 11] It is the directional coupler with which it is the 
directional coupler indicated by any [ claim 1 thru/or ] of 10 they are, 
and said main Rhine and said subRhine are formed using the 
photolithography technique. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a directional coupler. 
The directional coupler concerning this invention is used in RF circuits, 
such as wireless devices, such as a cellular phone and a land mobile 
radiotelephone, or other various communication equipment. 
[0002] 

[Description of the Prior Art] This kind of directional coupler is a 
circuit apparatus with four or more ports (input-and-output terminal), 
when a signal is transmitted in the direction of an outgoing end from 
the input edge of one stripline (main Rhine) between two striplines, the 
power which becomes settled with the degree of coupling between main 
Rhine only in the 1st outgoing end of the stripline (subRhine) of 
another side occurs, and power does not generate it in the 2nd outgoing 
end of subRhine. 

[0003] When it is inputted from the input edge of main Rhine, a part of 



signal transmitted toward the direction of an outgoing end is reflected 
in the input section of the circuit connected to the latter part of a 
directional coupler etc. and a reflective signal enters again from the 
outgoing end of main Rhine, the power combined with the reflective 
signal occurs in the 2nd outgoing end of subRhine. 

[0004] Therefore, from the 1st outgoing end of subRhine, only the power 
combined with the signal inputted from the input edge of main Rhine will 
be outputted. 

[0005] What set the two die length of Rhine as about 1 / about four 
waves of die length to the target frequency band as a directional 
coupler, the thing which made two Rhine the coil configuration and used 
coil association are known. In an actual circuit, it is necessary to 
design the Rhine impedance for setting the impedance of the 1/0 edge of 
a directional coupler as about 50ohms about two above-mentioned Rhine. 
The Rhine impedance becomes settled with the distance of the width of 
each Rhine, thickness and Rhine, and a GND electrode, the dielectric 
constant of the dielectric which exists in Rhine and GND inter-electrode, 
etc. 

[0006] As advanced technology, the structure which sandwiches the 
laminating parts of main Rhine and subRhine from the upper and lower 
sides with two GND electrodes is indicated by JP, 7-131211, A. 
[0007] 

[Problem (s) to be Solved by the Invention] However, with the structure 
sandwiched from the upper and lower sides, the Rhine impedance of main 
Rhine and subRhine tends to fall the laminating parts of main Rhine and 
subRhine with two GND electrodes, namely, the dielectric constant of the 
dielectric with which the Rhine impedance intervenes the Rhine width, 
the Rhine thickness and Rhine and a GND electrode, and in between — in 
addition, since it is decided from the distance of Rhine and a GND 
electrode, with two GND electrodes, with the structure which sandwiches 
the laminating parts of main Rhine and subRhine from the upper and lower 
sides, distance with a GND electrode must be attributed with main Rhine 
and subRhine size, and the fall of the Rhine impedance must be pressed 
down. For this reason, the thickness as [ whole ] a directional coupler 
tended to become thick. 

[0008] Moreover, since thickness tends to become thick, if the 
conventional directional coupler makes small the plane area of an 
electrode pattern formation field and is miniaturized, the ratio of 
thickness to a plane area will become large, and the stability at the 
time of mounting (stability said commonly) will worsen. For this reason, 
it is hard coming to carry out processing on a process at the time of 



mounting to the time of mass production, or a mother board. 

[0009] The technical problem of this invention is offering the 

directional coupler to which it is not necessary to reduce the Rhine 

impedance of main Rhine and subRhine, even when it miniaturizes. 

[0010] Another technical problem of this invention is offering the 

directional coupler which can adjust easily the degree of coupling 

between main Rhine and subRhine to a suitable value. 

[0011] Another technical problem is offering the easy directional 

coupler of the mounting processing to mass production or a mother board 

of this invention further. 

[0012] 

[Means for Solving the Problem] In order to solve the technical problem 
mentioned above, the directional coupler concerning this invention 
contains a substrate, main Rhine, subRhine, and an insulator layer. Said 
substrate becomes with an electrical insulation material. It has said 
main Rhine on the whole surface of said substrate. 
[0013] It has said insulator layer between said main Rhine and said 
subRhine at least. Said subRhine is combined with said main Rhine in 
electromagnetism through said insulator layer. 

[0014] In the directional coupler concerning this invention, at least, 
it has the insulator layer between main Rhine and subRhine, and subRhine 
is combined with main Rhine in electromagnetism through an insulator 
layer. Therefore, it becomes possible to combine with a subline side the 
signal which is made to produce electromagnetic-like association between 
main Rhine and subRhine, and is transmitted to it through main Rhine 
through an insulator layer. 

[0015] Moreover, since it combines with main Rhine in electromagnetism 
through an insulator layer, subRhine arranges a GND electrode only to 
any of main Rhine or subRhine, or one side, when preparing a GND 
electrode. Even when this is miniaturized compared with structure 
conventionally which sandwiches main Rhine and subRhine with a GND 
electrode, it is not necessary to reduce the Rhine impedance of main 
Rhine and subRhine. 

[0016] And since it is the structure of combining subRhine in 
electromagnetism to main Rhine through an insulator layer, the degree of 
coupling between main Rhine and subRhine can be adjusted to a suitable 
value by selecting thickness, a dielectric constant, etc. of an 
insulator layer. 

[0017] Furthermore, since a GND electrode will be arranged only at any 
of main Rhine or subRhine, or one side, it can make the whole thickness 
thin. For this reason, even when the plane area of an electrode pattern 



formation field is made small and it miniaturizes, the ratio of 
thickness to the plane area as a directional coupler can be set as a 
value with the sufficient stability said commonly, and the easy 
directional coupler of the mounting processing to mass production or a 
mother board can be obtained. 

[0018] As for a substrate, the interior is equipped with a GND electrode 
as a desirable mode. According to this configuration, distance with a 
GND electrode, main Rhine, and subRhine can be enough secured now, and 
it is not necessary to reduce the Rhine impedance of main Rhine and 
subRhine. 

[0019] Moreover, main Rhine and subRhine have a spiral pattern. 
Controlling is possible by adjusting the die length, the configuration, 
and lap condition of a whorl pattern for the degree of coupling between 
main Rhine and subRhine as it is a curled form. 

[0020] Furthermore, in another desirable mode, the Rhine length in main 
Rhine is made shorter than the Rhine length in subRhine. According to 
this configuration, the directivity between both the outgoing ends of 
subRhine can be raised. Moreover, since the Rhine length in main Rhine 
becomes short, an insertion loss falls. 

[0021] Other purposes, configurations, and advantages of this invention 
are explained in more detail with reference to an accompanying drawing. 
An accompanying drawing only shows an example. 
[0022] 

[Embodiment of the Invention] The decomposition perspective view of the 
directional coupler which drawing 1 requires for this invention, the 
appearance perspective view of the directional coupler which showed 
drawing 2 to drawing 1 , the sectional view where drawing 3 met three to 
3 line of drawing 2 , and drawing 4 are the sectional views which met 
four to 4 line of drawing 2 . In drawing 3 and drawing 4 , the cutting 
location is changed with what was correctly cut in three to 3 line, and 
four to 4 line a little for internal structure understanding. 
[0023] When drawing 1 -4 are referred to, the directional coupler 
concerning this invention contains a substrate 1, main Rhine 2, subRhine 
3, and an insulator layer 4. A substrate 1 becomes with an electrical 
insulation material. It has main Rhine 2 on the whole surface of a 
substrate 1. 

[0024] It has the insulator layer 4 between main Rhine 2 and subRhine 3 
at least. SubRhine 3 is combined with main Rhine 2 in electromagnetism 
through an insulator layer 4. In the example, the insulator layer 4 
contains the 1st insulator layer 41 and 2nd insulator layer 42. the 1st 
connection which the 1st insulator layer 41 covers main Rhine 2, and is 



connected to the end of main Rhine 2 — a conductor — the 2nd 
connection linked to the end of the film 512 and subRhine 3 — a 
conductor — the film 622 is supported. The laminating of the 2nd 
insulator layer 42 is carried out on the 1st insulator layer 41, and it 
is supporting subRhine 3. 

[0025] a pair of conductor for external connection to one side of the 
tooth space where it was given and the 1st insulator layer 41 and 2nd 
insulator layer 42 remained as a tooth space remained in the both sides 
which a substrate 1 faces — it has film 511 and 521. a conductor — the 
film 511 constitutes a part of main Rhine 2. a conductor — the 
conductor which serves as an earth electrode among film 511 and 521 — 
it has the film 711. The laminating of the terminal electrode 522 is 
carried out, the terminal electrode 521 and the terminal electrode 522 
are connected electrically, and the terminal electrode 52 is constituted 
by the front face of the terminal electrode 521. 

[0026] another side of a tooth space — a conductor — it has film 611 
and 621. a conductor — the conductor used as an earth electrode among 
film 611 and 621 — it has the film 721. 

[0027] the 1st connection — a conductor — the film 512 is connected to 
the end 21 of main Rhine 2 by the through hole 81 where an end 
penetrates the 1st insulator layer 41. the 1st connection — a conductor 
— the other end of the film 512 — a conductor — the film 511 — 
lapping — a conductor — the terminal electrode 51 is constituted with 
the film 511. 

[0028] the 2nd connection — a conductor — the film 622 is connected to 
the end of subRhine 3 by the through hole 82 where an end penetrates the 
2nd insulator layer 42, and the other end laps with the terminal 
electrode 621. the terminal electrode 621 and the 2nd connection which 
laps on it — a conductor — the terminal electrode 62 is constituted by 
the film 622. a conductor — the conductor which constitutes the other 
end of subRhine 3 on the film 611 — the film 612 carries out a 
laminating — having — a conductor — the film 611 and a conductor — 
the terminal electrode 61 is constituted by the film 612. 
[0029] Furthermore, in the example, the protective layer 43 which 
becomes by the insulator layer is included, the laminating of the 
protective coat 43 was carried out on the 2nd insulator layer 42, and it 
has covered subRhine 3. furthermore, the conductor used as an earth 
electrode — a film 711 and 721 top — subRhine 3, simultaneously the 
formed conductor — the laminating of the film 712 and 722 is carried 
out. a conductor — the film 711 and a conductor — the terminal 
electrode 71 constitutes by the laminating with the film 712 — having - 



- a conductor — the film 721 and a conductor — the terminal electrode 
72 is constituted by the laminating with the film 722. 
[0030] As mentioned above, in the directional coupler concerning this 
invention, at least, it has the 1st insulator layer 41 and 2nd insulator 
layer 42 between main Rhine 2 and subRhine 3, and subRhine 3 is combined 
with main Rhine 2 in electromagnetism through the 1st insulator layer 41 
and 2nd insulator layer 42. Therefore, it becomes possible to combine 
with the subRhine 3 side the signal transmitted through main Rhine 2. 
[0031] As for a substrate 1, the interior is equipped with the GND 
electrode 9 in an example. According to this configuration, the GND 
electrode 9 will be arranged only at any of main Rhine 2 or subRhine 3, 
or one side. Thereby, distance with the GND electrode 9, main Rhine 2, 
and subRhine 3 can be enough secured now, and even when it miniaturizes, 
it is not necessary to reduce the Rhine impedance of main Rhine 2 and 
subRhine 3. 

[0032] Moreover, since it is the structure of combining subRhine 3 in 
electromagnetism to main Rhine 2 through the 1st insulator layer 41 and 
2nd insulator layer 42, the degree of coupling between main Rhine 2 and 
subRhine 3 can be adjusted to a suitable value by selecting thickness, a 
dielectric constant, etc. of the 1st insulator layer 41 and the 2nd 
insulator layer 42. 

[0033] Moreover, since the GND electrode 9 will be arranged only at any 
of main Rhine 2 or subRhine 3, or one side, it can make the whole 
thickness thin. For this reason, even when the plane area of an 
electrode pattern formation field is made small and it miniaturizes, the 
ratio of thickness to the plane area as a directional coupler can be set 
as a value with the sufficient stability said commonly, and the easy 
directional coupler of the mounting processing to mass production or a 
mother board can be obtained. 

[0034] In an example, main Rhine 2 and subRhine 3 have a spiral pattern. 
Controlling is possible by adjusting the die length, the configuration, 
and lap condition of a whorl pattern for the degree of coupling between 
main Rhine 2 and subRhine 3 as it is a curled form. 

[0035] Main Rhine 2 is used as main signal passage Rhine, and subRhine 3 
is used for it as Rhine combined in electromagnetism to main Rhine 2. In 
this case, the Rhine length in main Rhine 2 is made shorter than the 
Rhine length in subRhine 3. According to this configuration, the 
directivity between both the outgoing ends of subRhine 3 can be raised. 
Moreover, since the Rhine length in main Rhine 2 becomes short, an 
insertion loss falls. 

[0036] Although subRhine 3 is considered that the impedance in the 1/0 



edge becomes high rather than main Rhine 2 from the relation of the 
above-mentioned Rhine length When the electrode surface product of 
subRhine 3 ** formed with a whorl pattern increases rather than that of 
the whorl pattern of main Rhine 2, as for effect, it is larger that the 
touch-down capacity to the GND electrode 9 in a substrate 1 increases, 
and the impedance of the I/O edge of subRhine 3 falls in practice. 
[0037] Since short main Rhine 2 of the Rhine length is made into the 
bottom in the example and it has considered as the structure which 
arranges subRhine 3 to the up side The whorl pattern part of subRhine 3 
has the structure where distance becomes large to the GND electrode 9 in 
a substrate 1. Even if the electrode surface product of the pattern 
formed with the whorl pattern of subRhine 3 increases rather than that 
of the whorl pattern of main Rhine 2, it can suppress the increment in 
the touch-down capacity to the GND electrode 9 in the substrate 1 by the 
whorl pattern of subRhine 3. 

[0038] Although it does not limit especially about the ingredient which 
constitutes the directional coupler concerning this invention, a 
substrate 1 can consist of ceramic ingredients. Especially the ceramic 
ingredient that becomes by mixing with a ceramic and glass is suitable. 
[0039] According to the substrate 1 which becomes with a ceramic 
ingredient, the advantage of being easy to take effect on the electrical 
property by thermal expansion etc. being made small and multilayer- 
interconnection structure is acquired, moreover, main Rhine 2 and a 
conductor — it becomes possible to form film 511, 521, 611, 621, and 
711 and 721 grades by the thick-film method. A thick-film method is the 
approach of printing conductive paste using a screen and using as a 
conductor pattern by baking after that, for example, can form a thick 
conductor easily compared with wet plating, vacuum evaporationo, and a 
spatter. Therefore, there is the advantage which can form the conductor 
pattern of low loss in a RF band. Moreover, as for a conductor pattern, 
it is possible to make it adhere to a substrate 1 firmly by the glass 
frit contained in conductive paste. 

[0040] a substrate 1 top — main Rhine 2 and a conductor — another 
means suitable for forming film 511, 521, 611, 621, 711, and 721 is a 
photolithography technique, if in charge of application of a 
photolithography technique — the whole surface surface of a substrate 1 
— conductive paste — applying — calcinating — a conductor — the 
film is formed. 

[0041] next, a conductor — on the film, a photoresist coating is 
applied, the applied photoresist is exposed and developed using a photo 
mask, it etches further, and the target conductor pattern is formed. 



[0042] the whole surface surface of a substrate 1 — conductive paste — 
applying — calcinating — a conductor — according to the process which 
forms the film — a conductor — the conductor which has sufficient bond 
strength to a substrate 1 since the film is made by being formed by the 
thick-film method — it becomes possible to form the film. Thereby, when 
the directional coupler of this invention is carried in a mother board, 
it becomes possible to give sufficient fixing reinforcement to a mother 
board. Moreover, a highly precise conductor pattern can be formed by 
application of a photolithography technique. 

[0043] As the 1st insulator layer 41 and 2nd insulator layer 42, 
polyimide resin, an epoxy resin, etc. which are easy to apply a 
photolithography technique are suitable, the front face of the 2nd 
insulator layer 42 — the conductor of subRhine 3 grade — as a means to 
form the film — approaches, such as wet plating, vacuum evaporationo, 
or a spatter, — a conductor — after forming the film, a 
photolithography technique is applied and the approach of forming the 
target conductor pattern is suitable. 

[0044] Drawing 5 shows the sectional view at the time of carrying the 
directional coupler 100 concerning this invention on a mother board 200. 
A directional coupler 100 turns a protective coat 43 down, and is 
carried on the mother board 200. the conductor for touch-down — film 
711 and 712 is connected to the conductor patterns 210 and 220 formed in 
the front face of a mother board 200 by solder 310 and 320. although 
illustration is not carried out — a conductor — film 511 and 521 and a 
conductor — it is soldered to other conductor patterns with which film 
611 and 621 was also formed in the mother board 200. 
[0045] the conductor which constitutes the terminal electrodes 51, 52, 
61, 62, 71, and 72 when making such connection make — it is desirable 
to form a solder bump (projection) in the front face of film 512, 522, 
612, 622, 712, and 722. A directional coupler 100 can be soldered to a 
mother board 200 by using this solder bump as solder 310 and 320 of 
drawing 5 . 

[0046] a solder bump — cream solder — a conductor — it applies to the 
front face of film 512, 522, 612, 622, 712, and 722, and is obtained by 
heat-treating, moreover, tack welding arrival of the solder grain is 
carried out to the sheet to which the fused solder does not adhere — 
making — this solder grain — a conductor — it can obtain also by 
making it rival so that film 512, 522, 612, 622, 712, and 722 may 
correspond, and heat-treating, next stripping said sheet, moreover, a 
conductor — it is also possible to make solder adhere to film 512, 522, 
612, 622, 712, and 722 by vacuum evaporationo, to heat-treat further, 



and to obtain. 

[0047] Drawing 6 shows the electrical diagram of the directional coupler 
concerning this invention. A signal is inputted into the terminal 
electrode 51 used as the input edge of main Rhine 2, when a signal is 
made to output from the terminal electrode 52 used as an outgoing end, 
the power by the degree of coupling between main Rhine 2 occurs in the 
terminal electrode 61 of subRhine 3, and the property that power does 
not occur is shown in the terminal electrode 62. 

[0048] Although the power combined with the outgoing end 62 of subRhine 
3 with the reflected signal occurs when it is inputted from the terminal 
electrode 51 of a directional coupler 100 by this, a part of signal 
which left the terminal electrode 52 is reflected in a latter circuit 
(for example, antenna) and that reflected signal enters again from the 
outgoing end 52 of a directional coupler 100, power will be generated in 
the terminal electrode 61. Therefore, the power which appears in the 
terminal electrode 61 will output only the power combined with the 
signal inputted only from the terminal electrode 51 used as the input 
edge of a directional coupler 100. Therefore, a directional coupler 100 
becomes possible [ detecting only 1 directivity power of the signal to 
pass ]. 

[0049] When using the above-mentioned directional coupler in an actual 
circuit, the Rhine impedance of main Rhine 2 and subRhine 3 is set up so 
that each 1/0 edge may be set to 50 ohms, and is added to one terminal 
of subRhine in the form where 50-ohm resistance grounds the other end. 
[0050] Although the above-mentioned example showed the example which 
forms a directional coupler as components of a piece, it is also 
possible to form within the same module as other circuit functions, for 
example, amplifier, a filter, etc. Moreover, although the solder bump is 
formed in an external connection terminal electrode in the above- 
mentioned example, you may be processing of only the solder precoat for 
only making soldering nature good. 
[0051] 

[Effect of the Invention] According to this invention, the following 
effectiveness can be acquired as explained above. 

(a) Even when it miniaturizes, the directional coupler to which it is 
not necessary to reduce the Rhine impedance of main Rhine and subRhine 
can be offered. 

(b) The directional coupler which can adjust easily the degree of 
coupling between main Rhine and subRhine to a suitable value can be 
offered. 



(c) The easy directional coupler of the mounting processing to mass 
production or a mother board can be offered. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of the directional 
coupler concerning this invention. 

[Drawing 2] It is the appearance perspective view of the directional 
coupler shown in drawing 1 . 

[Drawing 3] It is the sectional view which met three to 3 line of 
drawing 2 . 

[Drawing 4] It is the sectional view which met four to 4 line of drawing 
2 . 

[Drawing 5] The sectional view at the time of carrying the directional 

coupler concerning this invention on a mother board is shown. 

[Drawing 6] The electrical diagram of the directional coupler concerning 

this invention is shown. 

[Description of Notations] 

1 Substrate 

2 Main Rhine 

3 SubRhine 

4 Insulator Layer 

41 1st Insulator Layer 

42 2nd Insulator Layer 

43 Protective Coat 

51 52 Terminal electrode 
61 62 Terminal electrode 



100 Directional Coupler 
200 Mother Board 
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itmmi] mmt. ±u >t. >t. nm 
ytcomzmt^tcxn^. 

[MRRJH 2 3 if ^JS l fcEaSfLfc^rifciffiBf^«trft 

mmn 3 1 it ^js i t tin 2 ow^tisK^*: 
mI2±5M >wmi2Iij^ yi±, a-rssi^^-y 

mM±yJ >l±. y^iK rn^M^A y<r>y4 yM 

[ff5f<lM6] IW&SK 2.3. 4 4fc{i5«fiT*l*» 

mns*^ii, -fe^s •y^umizx^xm^tixisK). 
mm 1 osi^«a^Msv'mnsffi2cos^«a^M 

9 ] ft&g 5 7^ 8 cmt&tztemztu&j 
mriB*fe^«. n 1 ratftWHatJfai 2^)161*111**^ 

mriBmio^jea. tfrfE±9^^*av\ mflE±7-f 

>-o-stt#M-r-sffi 1 «SNSHWMRRW»isai9 -r y 

mriam 2 «M(i . WIES? 1 o*fiSffi|c?)±t;SlJS s 
ft. ffiriElW^ A y Sr^df LXis'O. 



mmie^smmmt. wami<vimm*m&r& 
«^MiEmios^mffi^o-otft^$ix 

flulEH2«S^#:M(i. B?flESS2c7)^M*»a^S 

s*u imfim2com^mmncD—^i / zmmzfLX^->& 

[ lf$£ 1 0 ] If 1 TbS 9 OfWu&HCiBtt § tlfz 

-n^m^xh^x, 

mz, riim^D- ttriE«iiffi«. mmm2<^ 

*«RWJ:t38W5*U 1512917 >f y£S-?T^S3rfi 
[If ;CTf 1 1 ] If^JR 1M10 Wtf*uW3Ett§*t 
frl2± ? A ym/mtm ?Jyi±. y+hwr^y* 

[0001] 
[0002] 

-h (A/aiTJS^) *J#ofcHiJHS|jrc»0, 2*0 

mzcD&. ±=7 a y t corncob &iz£~?x&£ 

[0003] ±5-f yoA^SJ; 9A*i£tu S^So 

[0004] lot, u^>f y^micotHJj^^it, 
3L7A ycr>AJ3i&frt>AJ3Ztitzm^z£^xmi*Lfz 

[000 5] *T*HBS-&»fc LT{4, 2*^5^ ycoM 
S*, ^h^Sja^f*S : tMLT^l/4^gJKO 

L, n>f;HS-^Srf!|fflL^fc<7)#^tt^n.TV^ 0 ±IE 

^noAm^s<7)-f ye-ms, 5 0 q^kkis 
ab^o yAv ■ Jyv— ^yy-iz. ycotfitW- 
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[0006] ffirtmt LX , WifcT, W7- 1 3 

i 2 i ±5M >-AtfiH5>f y^WJfgp^ 

[00 0 7] 

cn^A y ■ a yt'—yyx&i&rFL-^-f^, ap^. ^--f 
>- ■ >f y\z°—¥yxte^ 9 A yr\i. 9 A yMfr. RX/9 

a yt GNDnmtmzft^umfocomnmziiuz- 

X, 9 A ytGNDWmtcoSmJ: 98H*4a»i>>, 2o 

(7)GNDiitj: ywfWi^A ycomm^tt 
MJAyt, GNDmmt c^Mmi^ lt, 5^^- 

[0008] if;, flaw)35ri*iffilif^«li, ff***ff< 

[0009] *3tfflcvgmi* smikLtzmsxi> , ± 

^-f yRi/M^A ycr,=?A y ■ A yt-/yx^ffiT$ 
[ooio] ^BHoi> o — 30fR@{i, ±^-f 

[0011] *fMB«DJgfct ooilJHJi, 

[0012] 

[0013] ffiiEMSKBUi. ^< fc i , t(rlB±7 -f y 
k WEBR? A y t comzmt <^>tiX i . MISIJ^ -f > 

[0014] *«^fcffift*-|fti«H6^Hfcti^T, ^ 
<bi>. ±9Ay>m=7Ayt comiz. ttJURsWH* 

atstwtit^-*-* .i-ot ±7 >f y fc >f y t com 
iz. tmmzifrvx. rastwtsa*£t3-i*\ ±?a 



[0 0 15] ifc, giJrMMi. *feliJl£:frLT, ±9 

-f ymm\9A yzyyvA vttif&m&tzit^ 
'hmtLtz^xh. ±? a ymM\9A yco^A y ■ 

A y b°- teT § t ^TTtf . 

[0 0 16] t^t. m^Ay*. tmmzftLx, ± 
y A y izM L T mam W tagf^ § 4 flBfC * 4 . 

mmm^m^mmmm^m^t^ z t iz x o , ±9 a 

[00 17]®:, GNDfSi, 4i7^f y£tzi±M9 
[0018]ff4 L^JIWfc LTs »4^0f^jg|5tG 

b ±9 A yRitm 9Ayb oEgit s -hmi»^ s ; 1 35* 
t-§ a i a t^c 0 , ±5-f ymzm^A yco^A y ■ A 
y i:—yyx £ ffiTS vcrtr . 
[0019] ±^-f ywim^A y\&. 

m^A ycomcofesm* , m^^f-yco-gz. mt 

[0020] ^zmcon t L^mmx'it, ±9Aycr>7 
Ay^. m?a yco?A y-££K>m<i-&. zcomm. 

[002 1 ] *SMH«ffitf5HW, UlSai^MiSfcov^ 
[0022] 

Mil, H 2 i4H 1 iz^fk L 

#f^H, H 3(4112 O 3- 3!Ht^^KrHll, H414 

H 2 04 - 4 fcBWHT**. . El 3 SVEI4 T" 

J4, rtatflBifflMKOfcftfc:, WBffiBSr, 3 — 3»av 

4-4^ii^TiE5l^-0Jif$tLfctOi:(4^ z FM : Sr^ 

[ 0 0 2 3 ] 0 1 ~4 £r#3^ri> k s *«BBfcffi4*-|*F 
ffiB#BH±» mmik. ±9Ay2k.m9Ay3k. 
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[0024] mmm-m, ^%<ti>, ±?a y2 tm 
^4>3h<7)rmzmz_ihivz^h» m?A >3\±. wm 
m.A?titLx, 3L?4>2kmM%mm^z>„ mm 
M&fc^T, mmm4ii. m ojesjun \mf%2<n 
^H4 2^^tv^ 0 mico%mm4 m, ±?a 

>-2£SV\ ±94 >-2 0^t^-f^Hl<7)Jti!»; 

webs 5 1 imm^A >3<7)-mzMM~?&s&2<7)wm 

^*H6 2 2S:^LTV^ 0 i2«I4 2(i, H 
1<»§J14 l^±t«^$^ Iij7^>-3^^LT 

[ o o 2 5 3 m i «*fr8§i4 i aviB2 okmwu 2 
ti, s«c 1 foffiwireatx^-^aqa* ± 3 

5 11, 5 2 l^WotLT^S, ift!5 1 

fiJgffimffik£fta»#:|R7 1 1 *VO>4. SB? 

«S5 2 l^gilCli. ffifSiS 2 2»l£*tT£ 

o , sftss 2 i «^«ffi5 2 2(immwws^§ 

*IT S^lffi 5 2 #flfj£ £ *IT ^ ft , 
[0026] X<7)ffi^rtii##cH6 11, 621 

a***. A>ixT . *#:^6 ii, 621 comzamm 

mmt LTfflV^ilS3(fl5jR7 2 1/rW^T^ft. 
[0027111 «»i#;il5 1211, 1 O 

3feS§t4 1 ^SSI^ft-X/l— *-/P8 ICiot, ±5 
^2^g2lCSi§^. SI l 5 l 

2 0ffiSSi, m&M5 1 ltfi&O, »*M5 1 1 ti% 
t=, S^mffi5 1 

[0 0 28]K52<0j8«»*it6 2 2W:, — S8A*gf 2 <9 
«a*!84 2£Mil-#-ft;*Jl—*-^8 2t;:i-3-C, 9J5 
-f y3tf>— Sffc:i«l3*U A!lSiW*SiHFW6 2 1 lzm& 
ft» SflS6 2 1 k , -e<0±fc*Sr*flt2OSSBHWIc 
Ji6 2 2kfci9, SffF**6 2*«II«3*l4. VttlK 

6 1 1 tcjigij^-f >3<7)m&*mm-&mwm6 1 2# 

SUB3*U »*JK6 1 1 k»#:Jl6 1 2 kfci 
ffi6 l?»!c£*ift» 

[ 0 0 2 9 ] jgtc, SSSSWCtt, l6^MT-^r^f*^ii4 

3 Sn^/CiS 9 , «HR4 3U. m2C0fflgtm4 2<7)± 

k LTfflV^*iftS¥#c)l7 11, 7 2 1 05_tfctt. §iJ5 
-f >3 fcHl$fc#j£$*l^WMR7 1 2,72 2*««t« 
$*iT^ft. **JK7 1 1 tmfom7 1 2h<7MM£.i: 

0 , s^itffi7 1 *5ms$*t, i*i7 2 1 fci*i7 

2 2tcommiz£ 0, *F«S7 2 36«ltJfiStL4. 
[ 0 0 3 0 ] _B£L/Si 0 t, *«Wfcffi4STftFtt«r& 
SteBWC, 4-&<ki>, ±94 y2kIiJ54>-3 kO 
Pelt, mi«ffiSIK4 iaVSf2^)«»f!4 23Wii4> 
^T&D, IlJ94>-3ii, &lC0$mm4im/WZ2cr> 

ft» lot, ±5 4>'2£M'>Tfcii£*Lftfi-§-£SiJ9 



4 V 3 ft <T k k & ft . 

[0 03 1 ] SQfcWfctSWC, SMlti-f-OWSP^GN 
D«ffi9* 1 ^li.^fto iOf8j&ti*l.}i, GNDfg 

9 a , ± 5 4 y 2 A /s {±gij ? A y 3 (OWtLfr— -ftm IZCO 
«:Et§W;tt^„ mtcfc 9 , GNDH9 
k ±9 4 y 2 &t£g"J9 4 y 3 k oSEStfc-HHlflW- ft <r 
k ft J: d fc* 9 , 'hSHL L , ±5 4 y 

2mfm\"74 y 3^94 y ■ 4 yt-^&ffF5t 

[0 03 2] lJ94>"3Sr, fpl<»iJi4 IS, 

t/»2«l4 2^^-LT, ±94>"2t;r*rfC*iI 

VfH 2 ^ffi^JK4 2 <9JS**RW¥*HS£-$-4 itt 
J; 9, ±yA y2RumyA y3comcom-^m : &. Mm 
ZtelzUmtZ -I k ft . 

[0 03 3] i^GNDti9li, ±7>f V 2 i /Still 
5-{y3 «0M*i*^-*«t^»fcE«Sn4 Z. k t^rft 

[0034] satWttst^T, 3L*7Ay2mm\=yAy 

3ti, a-r^^^^-ysr^rrft. 

k, ^2&y ; Stj7-f y3OPa1t0S^Sr, ^§ 

x o , $fj#p-r ft ; k ft . 

[003 5] ±54 y 2(i, ±/Sftfl^-jlai54 >k L 
Tfflv\ SfJ94>-3{i, ±54>-2t;MtTma».Wt 

^-fy^RSr, IiJ^4>'3<7)7 4y4iii9{i®<'rft. ; 
(^flftKfcisfUf , IiJ94 >-3<0Waj^J*Haifc4ittft^4 
l^^f^ k'tm SriBi±§itft 1 rk^"r-#ft. t/s, ±5 

4 y 2 c?) ? A ymm <«^tH, «A*5feW5T 

^fto 

[0036] ±IE54 >-£0>WtRj&»<D±94 y 2 i 0 fc 
grj54y3O7T3&^c0Atii*l^fcftft4ye-^>'X 

3&*a<*s i ■5fc,s*>*i«**, mm^^-yizz. Kim 
f&^tihwi^A y3cr>commmmtf s . ±^a y2<n^m 

«GNDtS9tift^tiWfgjDL, m=>Ay3 

[0037] HfifiMTii, =7 A y^m^^A y2 ?t 
TfMk L, 9J94 ^3 Sr±fI!ltcffiS^ft«Jtk kT fcft 
Mij7 4>'3^^§^^->'g|I^, S^IWO 

9, M'J54 >-3<J0?i^#^^^->-tJ; OffMStift^^ 
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[0038] *«^t=«4^mffilS^»*flMW-&«3H 

5 <y ? fmtfltlfitS i 4: & . -fc 5 5 >/ ? k #5 

[0039]*7S7 7tmT5r£*K 1 C«£*Uf , #S 
»3B*fc =t ft«R«ftt^>iHit^S < T$ * £ k , S. 

if. ^mwrnmitm o ^-r^k v > a f y^ft^^ . 

ifc, ±5-i>-2^iftl5 11, 521, 6 11, 6 

21, 711, 72if^, JWK£-c»jac^-«. i t tm 

U >y h fc J: 0 , £K 1 fc»Htf**S-fr« i k j&^WC 

[0040]«UC±7^2,SM5 1h 5 
21, 611, 621, 711, 721 £j|Mrf &<9fc: 

*bv y/77 ■{ tmcvmm iz sfc •jtu. *m i «s 

izX K) , *%Bjco?j|fti'|4$S^^v-r-#- HfciS fL 
[0043] gil C0*fci#$i4 lStfSS2<0»liK4 2 k 

5 mil, x^HBj^E^siLT^*. m2commm 
r , s e^jo#*^ t * - y & mm- h * mtm t t i ^ . 

[ o o 4 4 ] El 5 \&$miliz9&imiffi&& 1 0 0 $■ 
V1T-«K- H 2 0 0±tffittLfcR<OBffflH*^LTV^ 
§ . # fattKr&S 10 011 Sfl§l4 3 £ TMfc LT , 
H 2 0 0 (TXhfcffiRSflT ^ -6 . 



#Jg7 11, 7 12**, V^f-Tfl- H 2 0 0 commizB 
lS§fl!t#^7-y2 10, 2 2 0tc¥ffl3 10, 3 

»*I5 11, 5 2 1 SVlftl6 11, 6 2 1 iVf 

-sK- F2 oo fc#jft$*utffi«*^*-y£#ffltf 

[ o o 4 5 ] j: o •&m&fiii&hn&. m^Fwm 

5 1, 52, 61, 62, 71, 72 £«fi^§#f£H 
512, 522, 612, 622, 712, 72 2com 

mz^-m^yy (mmn) zBmLx&<z\tmmL 

V\ l\<7)¥H^y7°& . H5<7)¥ffl3 1 0, 320tL 
TfflflH-S <! k C X K> , *-ftffitS-&» 1 0 0 

- h 2 o o fc^ffl#(-j-t« - fc 4 . 

[0046] ^fflvs>T(i;, ^'J-AffflJiftl5 1 
2, 522, 612, 622, 712, 7 2 2^IIC 

6 , ; fD¥fflfefc#f*:& 512, 522, 612, 62 
2, 7 1 2, 7 2 2^JE-r^=tot3S0-^^T^ 

t3&*-C* 5 . «ft!5 12, 522, 612, 6 

2 2, 7 1 2, 7 2 2fc, ^Ba*ae»fc«fcO#*S^ 

[0047] H6(4*IS«t«4*l*HBif^«^)««0a 
BHt^LT^ft. ±7^72«AMt^SSfti 
5 1fcfiftA*U ajA*fc«ri«ftS52Kfi 
^•^ffi7J$-ti:/ci:#, Sij7^>-3oS^«ffi6 1 1, ± 

5 >r ^ 2 b comcom^mz x z>nt>tm*k t , m=FWM 

[0048] i^tW), 3rif*HBS£* l o Oc^ii 
^««5 1 X D ATlSti, Sftl5 2^mTfr-5^dI 

T, ^^itSixjtft^Tj-rfiittlS^i o owtiiTJS 

5 2*>6BtfA0i^«f«^-, Sd5>f y3^>m7Ji§6 2 

oT, S^«S6 1 ts®ft.ft*fjli, *|6lffitS#«l 0 
0 ^ATlS k 4 ^ 5 1 ^ A7J § titzm^- 

t,zX^X^L?zmt)CDfr$:&tl~t&c\tt l z%:& Q Vpz_ 

7j[nitt*s^i o o(4aaw-4m#wi*niitt«j 
[0049] t^w^rtffiK^tiaiRoiijjftrttrfieffl 

[0050] jjEiiis«^^wffiii^»^Hi«aiiHi 

>-7°^7 ^ 7P^^k III— Wtya-zW-CiStS -I k 
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[00 5 1 ] 

( c ) asa/i(±vif-^-h'^^^ybMa<7)^ 

[HI ] *f|9etc««.^[tI'l4IS^O^Wi^@T"^ 

So 

[02 ] Hl^Ufc*fttt«^«<^)i«««ffiHr* 



[ II 3 ] 0 2 CO 3 - 3 KteiBo fc BfffiHT* S . 
[04]02<D4-4 « tcift -5 BfHIHT'S) h . 
[05 ] *ffifflfcffift*l«]ffi»&«*^-JK-K±fc 

[06] *ltfflt«5*ftffil6^»^««igJBH^t 
1 

2 ±54 > 

3 119 -f V 

4 ffiftflg 

4 1 Sll^ffiSl 

4 2 3?2£Dffi*iJK 

4 3 «HR 

5 1.52 JfTttS 

6 1,62 S^ffi 

i o o -nma^k 

20 0 "7Hf— F 



[Ell] 



[02] 



[06] 





51 

A- 



[03] 




5? 
-A 
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[05] 




